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ABSTRACT 
Current demographic projections forecast a decline 
in the college population in the coming decade.  But our 
expanding technological society requires an increased 
number of science and engineering graduates.  Governmen- 
tal affirmative action programs have created a demand for 
female graduates in these disciplines.  While the number 
of women enrolling in these programs has increased sub- 
stantially, the proportion of women to men does not ap- 
proach that ratio in the total population.  Voluminous 
research has b'een reported on sex differences in mathe- 
matical ability, the foundation of a science or engineer- 
ing degree.  Typically, this research has centered on 
factors such as cultural influences, peer pressures, role 
models and parental expectations.  While there seems no 
reason for supposing that mathematical ability and inter- 
est is solely a function of gender, there are some indi- 
cations that these differences may be attributable to 
personality differences. 
The Myers-Briggs Type Indicator was administered to 
23 sections of Calculus at Lehigh University in the fall 
of 1979-  It was hypothesized that a student's personali- 
ty type rather than his sex would determine his success 
in mathematics as measured by the final grade in the 
.  - 1 - 
course.  Other studies done using this indicator have 
successfully demonstrated its usefullness as a predic- 
tor.  However due to the nature of the sample itself ____ 
a highly self-selected group of science and engineering 
students, no significance was found.  The criterion var- 
iable, the final calculus grade, also proved to be at 
fault. 
Although the hypothesis was not supported in this 
study further research seems indicated.  Granted a need 
for increasing the number of women in technological 
careers, it is obviously important to identify and en- 
courage their aptitudes and interest for mathematics at 
an early age.  Changes in the approach to the teaching 
of mathematics and improvements in counseling techniques 
must be considered. 
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INTRODUCTION 
A decline in the college population in the next dec- 
ade has been forecast baaed on falling birth rates and 
economic predictors.  But the continuing emphasis on 
science and technology in our society requires an expand- 
ing supply of engineering and science graduates. Despite 
the nearly equal numbers of men and women enrolled in col- 
leges, the percentages change sharply for those students 
taking technological courses.  The number of women at- 
tending engineering and science schools has increased 
steadily but the ratio does not begin to approach the 
male/female ratio in the total college population. 
Traditionally, this imbalance has been explained 
as a gender-linked difference mmmt males perform better in 
mathematics than do females and the latter have generally 
poorer attitudes toward mathematical studies.  In fact, 
there is a reciprocal relationship between attitudes and 
achievements ,  Certain individuals do well in mathemat- 
ics; having done well, they report a favorable attitude 
toward the subject; individuals perform well in subjects 
they like (Aiken, 1970), Standardized national testing 
programs have always shown discrepancies between the sexes 
on quantitative abilities.  Certainly success in science 
and engineering courses rests on a mathematical foundation; 
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thus the number of female graduates in these disciplines 
is restricted by their early avoidance of these subjects. 
Mathematics has been termed the "critical filter" 
that bars women from rewarding careers (Ernest,1976 and 
Sells,1973).  The lack of mathematical training ie a hind- 
rance to equal opportunity for women. Although boys and 
girls do equally well in arithmetic in the early years, 
socialization has so far advanced by junior high school 
that girls show much less aptitude and begin to' shy away 
from the study of mathematics. 
Research done at the University of California at 
Berkeley demonstrated that only 8% of the freshmen women 
had adequate preparation for the calculus sequence which 
is required for all U.C.B. students in mathematical, phys- 
ical or biological science, most social sciences, and en- 
gineering.  In contrast, 57%  of the entering male students 
had the necessary mathematics background (Gray,1977)* 
The relationship between sex and mathematics abil- 
ity has been examined extensively but no definitive con- 
clusions have been arrived at.  It has been suggested 
that there are intrinsic aspects of the learning of math- 
ematics which appeal to some students and not to others. 
Y 
THE PROBLEM 
A research proposal made to the National Institute 
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of Education is based on a belief that success in learning 
mathematics is more a function- of the personality than the 
sex of the individual (Miller,1979)•  He assumed that a 
confounding of sex with personality type has produced the 
demonstrated differences in mathematical aptitudes re- 
ported in the literature,  A longitudinal study was pro- 
posed to test this thesis, utilizing a local school dis- 
trict and the university, their mathematics faculty and 
counseling staffs.  The initial research utilized the 
university sample as a pilot study. 
The Myers-Briggs Type Indicator (MBTI) was chosen 
as the instrument for measuring personality.  This is a 
self-report, forced-choice inventory, first published in 
1957 and mostly revised in 1977 (Myers).  The MBTI was 
devexoped to test Jungfs theory of personality: that ap- 
parently random human behavior is really orderly and con- 
sistent, due to basic differences in the way people pre- 
fer to use perception and judgement (Myers,1962). 
PERSONALITY TYPOLOGY 
Jung postulated two ways of perceiving - sensing or 
relying on the five sense organs, and intuition, an in- 
direct unconscious perception.  The Sense-Perceptive (S) 
type is concerned with realities, with the concrete while 
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the Intuitive (N) type tends to the abstract and the pos- 
sible.  Jung also contrasted two ways of judging.  One is 
a process orf—thinking, a logical and impersonal process. 
The other is feeling, a judgement based on values.  The 
Thinking (T) type makes judgements on a true or false 
basis.  The Peeling (P) type is concerned with good or bad, 
likes or dislikes.  Because perception and judgement are 
independent four basic personality types emerge:  the 
"Sense-perceptive-Thinker" (ST), the "Sense-perceptive- 
Feeler" (SF), the Intuitive-Thinker" (NT), and the "Intu- 
itive-Peeler" (NP).  Jungian theory holds that these pref- 
erences are innate and are strengthened with maturation. 
While one does not use only one kind of judgement or per- 
ception, the preference for one or the other exists and 
develops through use until one's behavior becomes typified. 
The MBTI has four scales, three of which are statis- 
tically independent of one another.  These three: E-I, 
S-N, and T-P were developed to implement Jung»s person- 
ality theory.  The .fourth scale, J-P, was developed by 
the authors to determine whether judging or perceiving is 
the dominant function.  This scale is not statistically 
independent of the other three, (Miller) 
Four types of personality can be identified^ by 
icategorizing Ss on their preferred ways of perceiving and 
judging.  Some base their perceptions on sensing (S), 
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J 
becoming aware of things directly through the five senses. 
Others (N) rely on indirect perception by way of the un- 
conscious.  Naturally an individual can not be character- 
ized soley as either a sensing or thinking type, but his 
preference is stronger for one of the two methods. 
Similarly, there are two basic differences in the 
ways of coming to conclusions. Some make judgements by 
thinking, a logical, impersonal process. Others prefer 
to judge subjectively, relying on feeling (P), Since 
the T-P preference for thinking or feeling is independ- 
ent of the S-N preference for judgementm these four com- 
binations can occur: 
ST Sensing plus Thinking 
SF Sensing plus Feeling 
NF Intuition plus Feeling 
NT Intuition plus Thinking 
Each of these four combinations delineates a dif- 
ferent personality type reflecting the person's preferred 
way of looking at life and the preferred way of judging 
what is seen.  Studies have shown that engineering at- 
tracts ST or NT types and the sciences attract the NT 
types (Myers, 1962),  The importance of mathematics in 
these professions has already been pointed out.  The learn- 
ing of mathematics involves abstractions and a need for 
a right or wrong answer.  The fundamental argument of this 
project is that Intuitive-Thinkers (NT) whether male or 
female, are most attracted to the learning of mathematics. 
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While the scales have been useful in predicting college 
major,occupation or profession, they have been less ef- 
fective in predicting academic achievement level, except 
that Introverts tend to get higher grades than Extraverts. 
So a further categorization was made by dividing 
these four types on the Jungian concept of extraversion 
and introversion,  Simplistically, "the introvert directs 
both perception and judgement upon ideas, while the extra- 
vert likes to direct both upon his outside environment," 
Dividing the Ss on the E-I scale resulted in eight types: 
ET Extraverted Thinking 
IT Introverted Thinking 
EP Extraverted Feeling 
IP Introverted Feeling 
ES Extraverted Sensing 
IS Introverted Sensing 
EN Extraverted Intuition 
IN Introverted Intuition 
These two categories of types were used as the independ- 
ent variables in the analysis, 
THE SAMPLE 
The MBTI was administered in October, 1979 to stud- 
ents enrolled in Math 21, fCalculus and Analytical Geo- 
metry' at Lehigh University,  This course is the first in 
a mathematics sequence designed for those students major- 
ing in science or engineering who had a normal (non-honors) 
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college-prep mathematics series in high school*  All 
students who were present in class at the time the test 
was given and who volunteered for the project were in. 
eluded in the sample. However, any Ss who were upper- 
classmen or transfer students were excluded.  The final 
sample numbered I4.7I4.; 371 males and 103 females.  College 
records provided the students1 scores on the SAT-Q 
and the SAT-V. 
METHODOLOGY 
For the purpose of this study, the independent 
variables are the personality types as operationally 
defined above.  The dependent variable is success in 
mathematics as measured by the Sfs final grade in Math 
21•  The final grade was an average of the common final 
examination and several common quizzes given throughout 
the semester.  The letter grade was transformed to a 
numeric scale ranging from 0.0 to l+.O.  The blocking 
variable was sex. An extraneous variable to be con- 
trolled is aptitude as measured by the SAT-Q and SAT-V. 
The effect of the teacher would also be considered in 
a further analysis. 
The MBTI E-I, S-N, and T-P scales were computer- 
scored according to the manual-prescribed 'techniques. 
Interval measures of the strengths of these scales were 
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also scored,  Ss were classified according to typo using 
the S-N and T-F scales.  This provided a four-level nom- 
inal independent variable.  The sample was reclassified 
by including the scores on the E-I scale.  This resulted 
in an eight-level nominal independent variable, 
DATA ANALYSIS 
The first set of analyses centered on the question 
of achievement differences as a function of sex, person- 
ality type and their interaction while controlling for 
aptitude differences.  Figure 1 shows the sample dis- 
tribution on the four-level variable. 
SEX 
ST 
M 
F 
170 
TYPES 
SF   NF NT 
136 k& 89 98 
3k 17 36 16 
65  125  11i4- 
371 
103 
Figure 1: Distribution of types (four levels), 
A 2 x. k  analysis of covariance (ANCOVA) was performed 
using the SPSS statistical programs (Nie,1975)«  Table 1 
shows the result of the analysis.  The ANCOVA was re- 
peated using the eight-level type as the independent 
variable.  See Figure 2 and Table 2, 
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Source df SS MS F P 
Covariates 2 39.28 19.61+ 21.30 .001   *» 
Sex 1 .00 .00 .00 .987 
Type 3 3.23 1.08 1.17 .321 
Interaction 3 2.39 .80 .86 • 1|60 
Error 1+61 1+25.03 .92 
Total 1+70 1+65.99 
■M-M- significant 
Table 1 : 2- x k  ANCOVA 
SEX 
M 
TYPES 
ET  IT EP  IP  ES  IS  EN  IN 
1+2 52 19 1+1+ 21+ 85 76 56 
16 3 15 18 7 17 17 10 
58    55    31+    62    31   102    76    56 
371 
103 
Figure 2:  Distribution of types (eight levels). 
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Source df ss MS F P 
Covariates 2 39.28 19.614. 21 .07 .001 -JHJ- 
Sex 1 .01 .01 .01 .91*1 
Type 7 i*.71 .67 .72 .653 
Interaction 7 3.67 .52 .56 .787 
Error 1*53 k22.2Q .93 . 
Total 1*70 1*69.99 
•M-K significant 
Table 2:  2x8 ANCOVA 
Four Ss had missing data and were dropped from the analy- 
sis.  Since significance was only shown for the covari- 
ates, the analyses were repeated.  This time a 2 x l\. 
ANOVA and a 2 x 8 ANOVA were performed ignoring the con- 
tributions of the covariates.  The results are shown in 
Table 3 in the Appendix.  Again no significance was found. 
When the MBTI was scored, a preference score was 
derived for each scale which indicated the strength of 
that preference.  It was postulated that those Ss whose 
strengths were minimal, ie., had scores near the zero or 
cut-point on any scale might weaken the analysis.  Since 
no significant results were demonstrated initially, the 
ANOVA's were re-run with a new group added — undecided. 
Ss who had scores on any of the scales that were less 
than 5 points from zero were classified indeterminate. 
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The distributions and analyses of variance are shown in 
Figures 3 and 1; and Tables l\.  and 5. 
The negative results obtained throughout these anal- 
yses were unexpected since many researchers had reported 
positive results using the MBTI (Coan, 1978)  The nature 
of the sample was suspect; so the ANOVA's were repeated 
using the SAT-Q as the dependent variable.  Table 6 dem- 
onstrates the variability in the sample among personali- 
ty types when the criterion is mathematics aptitude.  The 
main sex effect is significant at the "l.001 level in both 
analyses, and the effect of personality has a P of .02 
in the four-lev^l analysis. 
CONCLUSIONS ' 
The lack of positive findings in this study can be 
attributed to two factors: the nature of the sample and 
the choice of the criterion./ Lehigh University's reputa- 
tion as a technological school produces a fairly homogene* 
ous student body.  The rigid admission requirements pre- 
select a class with above-average mathematics ability. 
Everyone in the sample had trigonometry or calculus in 
high school.  The effects of the covariates completely 
obscured any variability which could be attributed to 
personality type. 
A larger problem arose with the use of the final 
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grade in Math 21 as the dependent variable.  Although 
the grade itself was expected to be only a composite 
score of the final examination and various common quizzes 
it seems clear that the criterion was not as "clean" as 
it might have been.  McLeod (1979) has discussed the im- 
portance of treatment effect on both ability and attitude 
in learning mathematics.  The method of instruction was 
shown to have significance even in college-age Ss.  The 
effect of the instructor on the final grade in this study 
can be shown clearly;  Table 7 reports the results of 
the two analyses of variance contrasting sex. by instruct- 
or (2 x 13) and type by instructor (i| x 13).  In each 
case the effect of the instructor was significant at the 
.05 level. 
The final course grade was not an adequate measure 
of success in mathematics in this example.  The influ- 
ence of the instructor, whether in the quality of his 
teaching or in other factors influencing the final grade, 
obscured the results.  As Aiken (1970) states: 
of all the factors affecting student attitudes 
and thus aptitudes towards mathematics, teacher 
attitudes are viewed as being of particular 
importance."  (p. 590) 
If the final examination alone had been used as the cri- 
terion and if that examination was objectively scored the 
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results might have been positive. 
RECOMMENDATIONS 
The original premise of the study as proposed by. 
Miller (1979) was promising and remains laudable.  It is 
important to encourage mathematics interest and ability, 
particularly at a young age. Quite often, girls who show 
an early aptitude for mathematics are discouraged from 
continuing these studies at  a higher level.  Those girls 
who are outstanding in mathematics in high school general- 
ly do continue in the field as they enter college. Boys 
who are average or slightly above-average in mathematics 
in high school still consider a science or engineering 
career, while girls of similar ability are directed into 
other more "acceptable" or "feminine" careers. Early 
recognition of mathematics aptitude is vital because the 
mathematics sequence is fairly structured and a firm foun- 
dation must be acquired in the secondary school in order 
that a student will be admitted to a science or engineer- 
ing program. 
The progress of the "women1s movement" may make 
this discussion academic.  Women are entering technolog- 
ical institutions and careers in increasing numbers.  How- 
ever, if the college administrations are correct and there 
will be a need for more science students, particularly 
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females, then we must improve our selection techniques. 
Perhaps the negative results found in this study were due 
to the fact that the sample was composed of just those 
personality types who will succeed in mathematics-related 
endeavors.  An instrument like the MBTI which can assist 
in identifying those mathematically apt individuals at 
any age will be an asset.  It should be used by counsel- 
lors to identify and advise those students who might be 
able to pursue a science career, encouraging boys as well 
as girls to keep open their options by continuing on in 
mathematics.  Special attention should be devoted to en- 
suring that women desiring technical careers can make 
up their mathematical deficiencies.  Teaching methods 
can be adjusted to differing personality types.  The idea 
that a large part of our population should ignore the 
study of mathematics because it is assumed to be a 
"masculine" pursuit is ludicrous. As Gray says (p.376) 
"anyone who does not know some mathematics, some 
statistics, some computer science is culturally 
.c •   deprived and ill-equipped to function in modern 
society and to understand its operation." 
- 16 - 
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APPENDIX 
Source df SS MS 
Four Types 
Sex 1 .70 .70 .61 .14-37 
Type 3 .39 .39 .314. .799 
Interaction 3 1J-.75 1.58 1.37 .252 
Error 14-63 535.73 1.16 
Total U70 514.2.63 
Eight Types 
Sex 1 
.73 .73 •63 .14.30 
Type 7 S.S2 .79 .68 .691 
Interaction 7 6.03 .86 .714. .639 
Error 14.55 530.10 1.17 
Total 14.70 538.26 
Table 3: Analysis of variance, 2 xl| and 2x8. 
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J? 
1 
TYPE        N      TYPE        N 
ST 170 ST 134- 
sp 65 SP 37 
NP 12U NP 93 
NT 112 NT 93 
Undecided 11lj. 
Figure 3s Distribution of indeterminate types, 
Source df      SS    MS 
Sex 1 .82 .82  ,71   .lj.00 
Type k I4..1I4. 1.03   .89   .1+70 
Interaction l| 1.55 .39   .3*4-  .855 
Error 1+61 535.96 1.16 
Total I4.7O 5U2.63 
Table lj.:  Analysis of variance with ,undecided as added 
group• 
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TYPE N     TYPE N 
ET 58 ET 36 
IT 51* IT 1*0 
EF 31* EF 19 
IF 61 IF 31* 
ES 31 ES J 21 
IS 102 IS 72 
EN 75 EN 5k 
IN 56 IN 36 
Undecided 111+ 
Vi 
Figure I*: Distribution of indeterminate types, 
eight original groups. 
Source   _\ df SS MS p. P 
Sex / 1 .78 .78 .63 .1*11* 
Type 8 5.67 .71 .60 .775 
Interaction 8 k-2k .53 .1*5 .889 
Error 1*53 531.71* 1.17 • 
Total 1*70 51*2.63 
Table 5s  Analysis of variance , nine groups. 
- 22  - 
Source df SS MS 
Pour Types 
Sex 1 1+0569.86 1+0569.86 13.37 .001   -H-* 
Type 3 30109.69 . 10036.56 3.31 .020 * 
Interaction 3 8975.01+ 2991.68 .99 .399 
Error 1+63 11+01+650.67 3033.80' 
Total 14-70 11+78659.02 
Eight Types 
Sex 1 31+106.27 31+106.27 11.31+ .001    <H* 
Type 7 36356.71 5193.82 1.73 .101 
Interaction 7 381+39.81 . 51+91.1+0 1.83 .081 
Error 1+55 1368938.88 3008.66 
Total 1+70 11+78659.02 
*r*  significant at the .01 level;  ■& significant at the 
.05 level. 
Table 6:  Analysis of variance using SAT—Q as criterion. 
r 
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Source df SS MS 
Sex by Instructor 
Sex 1 .59 .59 .52 .470 
Section 12 26.77 2.23 1.97 .026 * 
Interaction 12 10.55 .88 .78 .676 
Error 445 504.34 1.13 
Total hio 542.63 
Type by Instructor 
Type 3 .47 .16 .14 .937 
Section 12 26.18 2.18 •• 1.93 .029 * 
Interaction 12 39.02 1.15 1.02 .1+48 
Error 421 475.99 1.13, 
Total 470 542.63 
■K- significant at the .05 level. 
Table 7:  Analysis of treatment effect. 
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